Purification and membrane topology of PSI-D and PSI-E, two subunits of the photosystem I reaction center.
Structural studies have been conducted on polypeptides PSI-D and PSI-E, which are extrinsic but firmly bound to the photosystem I reaction center. These subunits are predicted to be involved in the correct interaction with soluble electron acceptor(s), like ferredoxin. We designed an original method to extract both polypeptides directly from thylakoid membranes and to purify them: a stepwise extraction with NaSCN followed by size fractionation and reverse-phase HPLC. Investigation of the in situ topology of PSI-D and PSI-E was undertaken using monoclonal antibody binding, controlled proteolysis, peptide sequencing and electron microscopy. The precise identification of numerous proteolytic sites indicates that the entire N-terminal regions of PSI-E (up to Glu15) and PSI-D (up to Lys15) are exposed to the medium. Partial mapping of the exposed epitopes was possible using purified fragments of each polypeptide. In the case of PSI-E, this mapping confirmed the accessibility of the N-terminal part, and suggested the need for another exposed sequence, probably located after Met39 in the second half of the protein. For PSI-D, this mapping revealed that the sequence between Met74 and Met140, including the most basic amino acid clusters, is also partly accessible. These experiments provide the first detailed informations, although still partial, on the topology of these polypeptides. They give a preliminary basis for hypotheses concerning the sites of interaction with the soluble counterparts.